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ÅBackground

ÅiCn3D Fundamentals

ÅSelection

ÅColoring

ÅStyle

ÅInteraction Networks

ÅMutation Analysis

ÅiCn3D + AlphaFold

ÅOffice hours

Overview

https://www.nlm.nih.gov/ncbi/workshops/2022-10_3d-molecular-

structures/workshop-details.html

https://www.nlm.nih.gov/ncbi/workshops/2022-10_3d-molecular-structures/workshop-details.html


Which best describe your work, research, 

or educational background? 
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Have you attended an NCBI 

workshop before?
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What do you use biomolecular 

structures for?
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Have you used NCBIôs 

iCn3D tool before?



Structural Biology

1952-1953- Pioneering DNA 

structure work by Wilkins, 

Franklin, Watson, & Crick. 

1957- The first protein with a 

crystal structure was solved in 

by Kendrew and co-workers

1956-1960-Rich & Daviesô 

structural experiments showed 

how information could be 

transferred from DNA to RNA.

Now- over 175,000 

structures are publicly 

available and structure 

prediction is improving!



Experimental techniques

Advantages Disadvantages

X-ray 

crystallography

Å Well developed

Å High resolution

Å Broad molecular weight 

range

Å Difficult sample prep

Å Static crystalline state 

NMR Å High resolution

Å 3D structure in solution

Å Good for dynamic study

Å Difficult sample prep

Å High sample purity needed 

Å Static crystalline state 

captured

Cryo-EM Å Simple sample prep

Å Structure in native state

Å Small sample size needed

Å Lower resolution

Å Works best for samples with 

high molecular weight

Å EM equipment is costly



Where do I find experimentally determined structures?

NCBI Structure DatabaseRCSB Protein Data Bank



Protein Data Bank (PDB)

ÅNew Structures are deposited daily

Each structure contains:

Å3D atomic coordinates 

ÅMandatory Metadata

ÅAuthor Information

ÅPrimary citation

ÅExperimental Data

ÅPolymer sequence(s)- proteins, 
DNA, RNA

ÅSmall Chemical component 
structures- ligands, inhibitors, etc.

https://www.rcsb.org/


ÅUpdated monthly

ÅDerived from PDB records

ÅAdditional information added, 
including:

ÅExplicit chemical graph 
information

ÅValidation (secondary structure 
elements)

ÅIncludes taxonomy

ÅConnects 3D to associated 
literature, molecular data, chemical 
data, and other NCBI tools

NCBIôs Structure Database

https://ncbi.nlm.nih.gov/Structure/index.shtml


ÅInteractive, web-based 3D structure 
viewer

ÅNo installation needed! 

ÅUsers can

ÅVisualize structure in 1D, 2D, and 3D 

ÅView sequence and structure 
alignments

ÅProbe perturbations

ÅSave/share links of their customized 
display

iCn3D


